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(57) ABSTRACT 

In a coupling connector formed by stacking tWo connector 
housings (10A, 20A) vertically on each other and coupling 
the tWo connector housings (10A, 20A) to each other, the tWo 
connector housings (10A, 20A) having terminal housing 
chambers (11, 21) into Which terminals (111, 121) are 
inserted from rear ends thereof insertion recessed portions 
(16, 25) are provided on upper and loWer surfaces of the 
stacked connector housings, respectively, While shifting posi 
tions thereof from each other, and terminal engaging projec 
tion portions (15, 26) are provided, Which are inserted into the 
insertion recessed portions of the opposite-side connector 
housings opposite thereto When the connector housings are 
stacked on each other, and thereby inhibit rearward detach 
ment of the terminals inserted into the terminal housing 
chambers of the opposite-side connector housings. 

3 Claims, 16 Drawing Sheets 
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COUPLING CONNECTOR 

TECHNICAL FIELD 

The present invention relates to a coupling connector 
formed by stacking and coupling a plurality of connector 
housings vertically to each other. 

BACKGROUND ART 

FIG. 1 illustrates an embodiment of a conventional cou 
pling connector described in PTL 1. This conventional cou 
pling connector is formed by vertically stacking three con 
nectors 210, 220, and 230, and coupling the three connectors 
210, 220, and 230 integrally With one another. 

The respective connector housings 210A, 220A, and 230A 
receive insertion of terminals 250 from rear ends thereof into 
terminal housing chambers 241 thereof Then, lance engaging 
recessed portions 251 of the respective terminals 250 engage 
With ?exible lances 242 provided in the respective terminal 
housing chambers 241. As a result, the respective terminals 
250 are primarily engaged so as not to be detached to the rear. 

Moreover, in the connector housings 21 0A and 220A of the 
upper and middle connectors 210 and 220, on the respective 
loWer surfaces thereof; terminal engaging projection portions 
212 and 222 are protruded. Meanwhile, the connector hous 
ings 220A and 230A of the middle and loWer connectors 220 
and 230 include, on the respective upper surfaces thereof; 
insertion recessed portions 221 and 231 into Which the termi 
nal engaging projection portions 212 and 222 protruded on 
the loWer surfaces of the connector housings 210A and 220A 
located thereabove are inserted. Then, When the connectors 
210, 220, and 280 are coupled to one another, the terminal 
engaging projection portions 212 and 222 enter from the 
insertion recessed portions 221 and 231, and engage With 
constricted portions 252 of the terminals 250 inserted in 
advance into the terminal housing chambers 241. As a result, 
the respective terminals 250 are secondarily engaged so as not 
to be detached to the rear. 

Furthermore, in the lances 242 of the upper and middle 
connector housings 210A and 220A, loWer sides thereof are 
opened. Then, upper Walls 223 and 233 of the connector 
housings 220A and 230A located therebeloW ?t to the respec 
tive opened portions of the lances 242. As a result, de?ection 
of the lances 242 is restrained. 

Moreover, FIGS. 2 and 3 illustrate a conventional coupling 
connector described in PTL 2. This conventional coupling 
connector is formed by stacking tWo connectors 310 and 320 
vertically on each other further stacking a cover 330 on the 
uppermost portion of the tWo connectors 310 and 320, and 
coupling the tWo connectors 310 and 320 and the cover 330 
integrally With one another. On a loWer surface of a housing of 
the upper connector 320 and a loWer surface of the cover 330, 
terminal engaging projection portions 322 and 332 are pro 
vided. Moreover, on an upper surface of a housing of the 
loWer connector 310 and an upper surface of a housing of the 
loWer connector 310, insertion recessed portions Which the 
terminal engaging projection portion 322 of the upper con 
nector 320 and the terminal engaging projection portions 332 
of the cover 330 enter, respectively, are provided. 

Then, When the connectors 310 and 320 and the cover 330 
are coupled to one another, the terminal engaging projection 
portions 322 and 332 enter from the insertion recessed por 
tions, and engage With constricted portions of terminals 350 
inserted in advance into terminal housing chambers 311 and 
321. As a result, the terminals 350 are engaged Was not to be 
detached to the rear. 
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SUMMARY OF INVENTION 

HoWever, in the conventional coupling connector illus 
trated in FIG. 1, detachment prevention of the terminal 250 of 
the upper connector 210 is performed only by restraining the 
de?ection of the lance 242. Hence, in the case Where large 
detaching force acts on the terminal 250, there is an appre 
hension that the terminal 250 may be detached since the lance 
242 is broken. 

Moreover, in the conventional coupling connector illus 
trated in FIGS. 2 and 3, detachment prevention of each ter 
minal 350 of the upper connector 320 is performed by using 
the terminal engaging projection portion 332 provided on the 
cover 330. Hence, the cover 330 becomes essential besides 
the connector 310 and 320, and there is a problem that the 
number of components is increased. 

In consideration of the above-described circumstances, it is 
an object of the present invention to provide a coupling con 
nector capable of exerting su?icient terminal holding force on 
any stage thereof by means of the minimum number of com 
ponents. 
A coupling connector according to a ?rst aspect of the 

present invention includes: a plurality of connector housings 
stacked vertically on each other and coupled to each other, the 
connector housings including terminal housing chambers; 
and terminals inserted into the terminal housing chambers of 
the connector housings from rear ends thereof each terminal 
having a constricted portion. Moreover, the connector hous 
ings include: insertion recessed portions arranged, While 
shifting positions thereof from each other, respectively on a 
mating Wall of one of the connector housings and a mating 
Wall of other connector housing among a pair of the connector 
housings directly stacked on each other; and terminal engag 
ing projection portions Which are arranged on the mating Wall 
of the one of the connector housings and the mating Wall of 
the other connector housing, are insertable into the insertion 
recessed portions provided on the mating Walls of the oppo 
site-side connector housings opposite thereto When the con 
nector housings are stacked on each other, engage With the 
constricted portions of the terminals inserted into the terminal 
housing chambers of the opposite-side connector housings by 
being individually inserted to a ?nal engagement position, 
and inhibit rearWard detachment of the terminals thus 
engaged. 

With such a con?guration, at the time When the connector 
housings are coupled to each other, the terminal engaging 
projection portions provided on the opposite-side connector 
housings mutually engage With the constricted portions of the 
terminals, and the terminals are prevented from being 
detached. Hence, Without requiring a super?uous cover or the 
like, the coupling connector according to the ?rst aspect of the 
present invention can exert the su?icient terminal holding 
force on any stage thereof by means of the minimum number 
of components. 

Moreover, it is preferable that the coupling connector 
according to the ?rst aspect of the present invention further 
include: temporarily engaging means for holding both of the 
connector housings at a temporal engagement position; and 
?nally engaging means for holding both of the connector 
housings at the ?nal engagement position, Wherein the tem 
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porarily engaging means and the ?nally engaging means are 
provided in the one of the connector housings and the other 
connector housing. 

With such a con?guration, the connector housings are held 
distinctively at the temporal engagement position and the 
?nal engagement position. Hence, the coupling connector can 
be assembled With ease. 

Furthermore, in the coupling connector according to the 
?rst aspect of the present invention, it is preferable that plural 
stages of the terminal housing chambers are provided verti 
cally in at least one connector housing of the pair of connector 
housings, and it is preferable that engagement Well portions 
are provided on the terminal engaging projection portions in 
the other connector housing stacked on the one connector 
housing by the number of vertical stages of the terminal 
housing chambers of the one connector housing, the engage 
ment Wall portions alloWing insertion of the terminals into the 
terminal housing chambers of the one connector housing 
When both of the connector housings are located at the tem 
poral engagement position, and engaging the terminals 
inserted into the terminal housing chambers of the one con 
nector housing When both of the connector housings are 
located at the ?nal engagement position. 

With such a con?guration, the terminals are inserted into 
the terminal housing chambers of the respective connector 
housings in a state Where the connector housings are held at 
the temporal engagement position. Then, the connector hous 
ings are thereafter pushed to the ?nal engagement position, 
Whereby the connector housings are coupled to each other, 
and the terminals are engaged With the connector housings so 
as to be prevented from being detached. Hence, the coupling 
connector can be assembled With ease. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a cross-sectional vieW of a conventional coupling 
connector. 

FIGS. 2(a) and 2(b) are external appearance perspective 
vieWs of another conventional coupling connector: FIG. 2(a) 
is a perspective vieW illustrating a stats When the coupling 
connector is subjected to temporal engagement; and FIG. 2(b) 
is a perspective vieW illustrating When the coupling connector 
is subjected to ?nal engagement. 

FIGS. 3(a) and 3(b) are cross-sectional vieWs of the con 
ventional coupling connector illustrated in FIGS. 2(a) and 
2(1)): FIG. 8(a) is a cross-sectional vieW illustrating the state 
When the coupling connector is subjected to the temporal 
engagement; and FIG. 3(b) is a cross-sectional vieW illustrat 
ing the state When the coupling connector is subjected to the 
?nal engagement. 

FIG. 4 is an external appearance perspective vieW illustrat 
ing a temporal engagement state of a coupling connector of an 
embodiment of the present invention. 

FIG. 5 is an external appearance perspective vieW of an 
upper connector housing that composes the coupling connec 
tor of the embodiment. 

FIG. 6 is en external appearance perspective vieW of the 
upper connector housing When vieWed reversely 

FIG. 7 is an external appearance perspective vieW of a 
loWer connector housing that composes the coupling connec 
tor of the embodiment. 

FIG. 8 is cross-sectional vieW taken along arroWs 8-8 of 
FIG. 7. 

FIG. 9 is a cross-sectional vieW of the coupling connector 
When vieWed at the same position as in FIG. 7, illustrating a 
coupling ongoing state Where the upper and loWer connector 
housings are held at a temporal engagement position. 
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4 
FIG. 10 is a cross-sectional vieW of the coupling connector 

When vieWed at another position at a time of the temporal 
engagement state. 

FIG. 11 is a rear vieW of the coupling connector at the time 
of the temporal engagement state. 

FIG. 12 is a cross-sectional vieW of the coupling connector 
When vieWed at the same position as in FIG. 10, illustrating a 
state Where terminals are inserted into the respective connec 
tor housings held in the temporal engagement state. 

FIG. 13 is an external appearance perspective vieW of the 
coupling connector, illustrating a state Where the coupling 
connector is ?nally engaged from the temporal engagement 
state. 

FIG. 14 is a cross-sectional vieW of the coupling connector 
at a time of a ?nal engagement state When vieWed at the same 

position as in FIG. 9. 
FIG. 15 is a cross-sectional vieW of the coupling connector 

at the time of the ?nal engagement state When vieWed at the 
same position as in FIG. 12. 

FIG. 16 is a rear vieW of the coupling connector at the time 
of the ?nal engagement state. 

DESCRIPTION OF EMBODIMENTS 

A description is made beloW of an embodiment of the 
present invention While referring to the draWings. 

FIG. 4 is an external appearance perspective vieW illustrat 
ing a state When a coupling connector of this embodiment is 
temporarily engaged. FIG. 5 is an external appearance per 
spective vieW of an upper connector housing that composes 
the coupling connector of this embodiment. FIG. 6 is an 
external appearance perspective vieW of the upper connector 
housing When vieWed reversely. FIG. 7 is an external appear 
ance perspective vieW of a loWer connector housing that com 
poses the coupling connector of this embodiment FIG. 8 is 
cross-sectional vieW taken along arroWs 8-8 of FIG. 7. FIG. 9 
is a cross-sectional vieW of the coupling connector When 
vieWed at the same position as in FIG. 7, illustrating a cou 
pling ongoing state Where the upper and loWer connector 
housings are held at a temporal engagement position. FIG. 10 
is a cross-sectional vieW of the coupling connector When 
vieWed at another position at a time of such a temporal 
engagement state. FIG. 11 is a rear vieW of the coupling 
connector at the time of the temporal engagement state. FIG. 
12 is a cross-sectional vieW of the coupling connector When 
vieWed at the same position as in FIG. 10, illustrating a state 
Where terminals are inserted into the respective connector 
housings held in the temporal engagement state. FIG. 13 is an 
external appearance perspective vieW of the coupling connec 
tor, illustrating a state Where the coupling connector is ?nally 
engaged from the temporal engagement state. FIG. 14 is a 
cross-sectional vieW of the coupling connector at a time of a 
?nal engagement state When vieWed at the same position as in 
FIG. 9. FIG. 15 is a cross-sectional vieW of the coupling 
connector at the time of the ?nal engagement state When 
vieWed at the same position as in FIG. 12. FIG. 16 is a rear 
vieW of the coupling connector at the time of the ?nal engage 
ment state. 

As illustrated in FIGS. 4 and 13, this coupling connector is 
formed by stacking an upper connector 10 and a loWer con 
nector 20 vertically on each other and coupling the upper and 
loWer connectors 10 and 20 to each other. As illustrated in 
FIG. 12, the respective connectors 10 and 20 are formed by 
inserting terminals ill and 121 from rear ends of synthetic 
resin-made connector housings 10A and 20A thereof having 
a rectangular box shape. 
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As illustrated in FIGS. 10 and 12, the upper connector 
housing 10A includes a ?exible lance 19 in each of terminal 
housing chambers 11. Then, When the terminal 1 11 is inserted 
from the rear of the lance 19, the lance 19 engages With an 
engaging recessed portion 111b of the terminal 111. In such a 
Way, the terminal 1 11 is prevented from being detached to the 
rear (primarily engaged). Moreover, though not illustrated, 
the loWer connector housing 20A includes, in each of the 
terminal housing chambers 11, a lance that exerts a similar 
function to that of the lance 19 according to needs. 
On an upper surface of a WidthWise center portion of the 

upper connector housing 10A, a lock arm 30 is provided, 
Which locks the upper and loWer connectors 10 and 20 
together With each other at the time of being ?tted to the 
opposite-side connector. Moreover, on both sides of a portion 
Where the lock arm 30 is provided, the terminal housing 
portions 11 are arranged tWo by tWo. These terminal housing 
chambers 11 of the upper connector housing 10A. axe arrayed 
side by side in line at the same height. Furthermore, in the 
loWer connector housing 20A, a large number of terminal 
housing chambers 21 are arrayed vertically at tWo stages. 
As illustrated in FIGS. 7 and 10, on longitudinal center 

portions of a loWer surface Wall (mating surface) 12 of the 
upper connector housing 10A and of an upper surface Wall 
(mating surface) 22 of the loWer connector housing 20A, 
there are provided insertion recessed portions 16 and 25, 
respectively, While shifting positions thereof from each other. 
Moreover, together With these, as illustrated in FIGS. 6 and 
10, there are provided terminal engaging projection portions 
15 and 26 inserted into the respective insertion recessed por 
tions 16 and 25 of the opposite-side connector housings. 

Here, the insertion recessed portions 16 of the upper con 
nector housing 10A and the terminal engaging projection 
portions 26 of the loWer connector housing 20A, Which are 
inserted thereinto, are provided so as to correspond to posi 
tions of the terminal housing chambers 11 of the upper con 
nector housing 1 0A. Moreover, the insertion recessed portion 
25 of the loWer connector housing 20A and the terminal 
engaging projection portion 15 of the upper connector hous 
ing 10A, Which is inserted thereinto, are provided so as to 
correspond to positions of the terminal housing chambers 21 
of the loWer connector housing 20A. 

Speci?cally, a several number of the terminal housing 
chambers 11 of the upper connector, housing 10A are only 
arranged. Hence, the insertion recessed portions 16 of the 
upper connector housing 10A and the terminal engaging pro 
jection portions 26 of the loWer connector housing 20A are 
provided in such forms as holes and blocks, Which are inde 
pendent one by one. 

Moreover, a large number of the terminal housing cham 
bers 21 of the loWer connector housing 20A are arrayed side 
by side. Hence, the insertion recessed portion 25 of the loWer 
connector housing 20A and the terminal engaging projection 
portion 15 of the upper connector housing 10A are provided 
in such forms as continuous groove and Wall. 

The terminal engaging projection portions 15 and 26 are 
individually inserted to a ?nal engagement position, and 
thereby engage With constricted portions 111a and 12111 of 
the terminals 121 and 111 inserted into the terminal housing 
chambers 21 and 11 of the opposite-side connector housings 
20A and 10A. As a result, the terminal engaging projection 
portions 15 and 26 perform a function (function as retainers) 
to inhibit the rearWard detachment of the terminals 121 and 
111 concerned. 

In the loWer connector housing 20A, the plurality of termi 
nal housing chambers 21 are formed vertically at tWo stages. 
Moreover, as illustrated in FIGS. 6 and 12, the upper connec 
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6 
tor housing 10A includes opening portions 150 and tWo 
engagement Wall portions 15a and 15b in the terminal engag 
ing projection 15. Then, When both of the connector housings 
1 0A and 20A are located at the temporal engagement position 
thereof, the opening portions 150 alloW insertion of the ter 
minals 121 into the terminal housing chambers 21 of the 
loWer connector housing 20A MeanWhile, When both of the 
connector housings 10A and 20A. are located at the ?nal 
engagement position, the tWo engagement Wall portions 15a 
and 15b engage the terminals 121, Which are inserted into the 
terminal housing chambers 21 located at upper and loWer 
stages in the loWer connector housing 20A, simultaneously 
and together. 

Moreover, the upper and loWer connector housings 10A 
and 20A include: temporarily engaging means for holding 
both of the connector housings 10A and 20A at the temporal 
engagement position; and ?nally engaging means for holding 
both of the connector housings 10A and 20A at the ?nal 
engagement position. These engaging means are provided on 
front and rear sides of the connector housings 10A and 20A. 
As illustrated in FIG. 6, as front engaging means of the 

upper connector housing 10A, front lock plates 14 coupled in 
a T-shape to both ends of the Wall-like terminal engaging 
projection portion 15 are provided. Then, on front and rear 
end edges of each of the front long plates 14, a temporal 
engagement projection 14a and a ?nal engagement projection 
14b are provided. Moreover, as illustrated in FIGS. 7, 8, and 
9, as front engaging means of the loWer connector housing 
20A, front lock grooves 24 connected in a T-shape to both 
ends of the groove-like insertion recessed portion 25 are 
provided. Then, on front and rear inner edges of each of the 
lock grooves 24, a temporal engagement projection 24a and a 
?nal engagement projection 24b are provided. The temporal 
engagement projections 14a and the ?nal engagement pro 
jections 14b on the lock plate 14 side engage With the tem 
poral engagement projections 24a and the ?nal engagement 
projections 24b on the lock groove 24 side, respectively. As a 
result, the connector housings 10A and 20A are individually 
held at the temporal engagement position and the ?nal 
engagement position. 
As illustrated in FIGS. 5 to 8, 11, and 16, as rear engaging 

means of the upper connector housing 10A, rear lock plates 
13 suspended doWnWard axe provided on both WidthWise 
ends of the rear end of the connector housing 10A Then, 
engagement projections 1311 are provided on tip ends on inner 
surface sides of the rear lock plates 13. Moreover, as rear 
engaging means of the loWer connector housing 20A, 
recessed portions 23 Which receive the lock plate 13 are 
provided on both WidthWise ends of the rear end of the con 
nector housing 20A. Then, temporal engagement grooves 23a 
and ?nal engagement grooves 23b, With Which the engage 
ment projections 1311 on the lock plate 13 side engage, are 
provided on Wall surfaces of the recessed portions 23. These 
engagement projections 1311 on the lock plate 13 side engage 
With the temporal engagement grooves 2311 on the recessed 
portions 23 side, and thereby hold the connector housings 
10A and 20A at the temporal engaging position, and then 
engage With the ?nal engagement grooves 23b on the 
recessed portions 23 side. As a result, the connector housings 
10A and 20A are held at the ?nal engagement position. 

Here, the temporal engagement projections 14a and 24a of 
the front lock plates 14 and the front lock grooves 24 and the 
engagement projections 13a of the rear lock plates 13 and the 
temporal engagement grooves 23a correspond to the tempo 
rarily engaging means. Moreover, the ?nal engagement pro 
jections 14b and 24b of the front lock plates 14 and the front 
lock grooves 24 and the engagement projections 13a of the 




